[Potentiation of 5-fluorouracil efficacy. Molecular mechanisms playing a role in the cytotoxic action of 5-fluorouracil and 5-ethyl-2'-deoxyuridine (EUdR) combination].
Pharmacologic modulation of 5-fluorouracil (5-FU) metabolism provides a possibility for the enhancement of its clinical efficacy. The purpose of the present work was to study the effect of 5-ethyl-2'-deoxyuridine (EUdR), a potent 5-FU modulator, on different molecular mechanisms, influenced by 5-FU itself, and to obtain further data about the mode of action of the combination. SW620 cell line was used for the experiments. Cytotoxicity was studied by MTT test, cell kinetic changes by FACStar flow cytometer, apoptosis by fluorescent microscope after staining the cells with acridine orange and ethydium bromide, DNA fragmentation by PAGE electrophoresis after RNase and proteinase-K digestion, thymidine incorporation with 3H-thymidine, p53 and PCNA protein expression by Western blotting. The cytotoxicity of 5-FU was potentiated dose dependently by EUdR. One hundred muM concentration of EUdR resulted in a 40% decrease of the IC50 value of 5-FU. Cell cycle arrest in the G2/M transition phase was most pronounced after combined treatment with 5-FU+EUdR. EUdR potentiated the incorporation of 3Hthymidine into DNA. In addition to the increase of apoptosis rate, the expression of p53 protein, caused by 5-FU was further potentiated by UdR. This study demonstrated a potential novel approach to increase the efficacy of 5-FU by EUdR, which incorporated two complementary molecular actions, the selective modulation of TS inhibition and potentiation of the p53 protein expression, consequently leading to an increase in the apoptotic rate.